Keywords: thyme, drying, flavor, sensory, greenness Abstract. The effect of drying temperature on sensory and flavor of thyme was evaluated. The drying temperature showed no influence on the flavor the dehydrated thyme. A higher drying temperature leaded to a dark greenness of the thyme. Hence, a higher drying temperature leaded to an attractive appearance of the dehydrated thyme.
Introduction
Thyme (Thymus vulgaris L.), a plant species native to the western Mediterranean area, is now widely cultivated throughout temperate climes [1] . The thyme has been popularly used as a culinary herb for flavouring and seasoning [2] .
Volatile aroma compounds are the most sensitive components in the process of food drying. The effect of drying on the composition of volatile flavor constituents of various aromatic plants and vegetables has been the subject of numerous studies [3, 4] , which show that the changes in the concentrations of the volatile compounds during drying depend on several factors, such as the drying method and parameters that are characteristic of the product subjected to drying [5] .
Thyme is usually dehydrated in an air-circulated over [6, 7] . However, the sensory and flavor of the dehydrated thyme was neglected to our knowledge. The drying temperature was an important factor influencing the final quality of the products. Hence, the effect of drying temperature on sensory and flavor of thyme was evaluated. The flavor and appearance of the dehydrated thyme was compared.
Material and Methods
Dehydration of thyme. Thyme was picked from our Tongzhou farm (Tongzhou District Beijing, 2014). The fresh leaf of the thyme was stored at 4 o C before use. The thyme was washed by the tap water at 4 o C to remove the soil and some inclusion. The washed thyme was heated at 55, 65, 75, 85 and 95 o C in a air-circulated oven respectively. The moisture content of 7% was the termination for each treatment. During each treatment, the products were sampled for 7~9 times for the quality determination. The fresh thyme was designated as the control.
Color determination. The sample was powdered and measured by a reflective mode in a 0.5 cm cuvette, followed the recently reported method [8] . The color of samples was assessed in a LAB space with the dimension L* for lightness and a* and b* for the color-opponent dimensions by a spectrophotometer (CM3700d, Konica Minolta Sensing INC., Japan). Specifically, the value L* 3rd International Conference on Material, Mechanical and Manufacturing Engineering (IC3ME 2015) represents the lightness of the color (L* = 0 yields black and L* = 100 indicates diffuse white); the negative value a* indicates green while positive values indicate magenta; the negative value b* indicates blue and positive values indicate yellow. The fresh thyme was measured as the control. Flavor comparison. The flavor of the samples was compared by an electronic nose PEN2 (Airsense Analytics GmbH, Schwerin, Germany), followed the recently method [9] . The electronic nose was turned on for 30 min and flushed the testing system for 180 s. The sample of 2 ml was put in the testing tube. And then the electronic sensor was put into the testing tube to collect the results for 60 s. The response of the sensor in 48~52 s were evaluated by a principal component analysis. The fresh thyme was designated as the control. Statistical Analysis. Analysis of variance (ANOVA) was used to compare mean differences of the results. If the differences in mean existed, multiple comparisons were performed using Duncan's Multiple Range Test. All analysis was conducted using SPSS for Window Version 19. All experiments were done in triplicates or more.
Results and Discussion
Effect of drying temperature on color of thyme. The effect of drying temperature on color of thyme is shown in Figure 1 . The color of the samples was expressed by the LAB system. the value L* represents the lightness of the color (L* = 0 yields black and L* = 100 indicates diffuse white) [10, 11] . The L* of the samples was enhanced significantly after drying at each temperature. The L* of the samples dried at 75, and 85 [12] . The a* value is closely related to the greenness of a sample. The greenness of the thyme was mainly came from the chlorophyll. Consequently, the a* value was an indicator of the chlorophyll content. The chlorophyll content is decrease due to its degradation. The chlorophyll degradation of the spinach [13] and kiwifruit puree [14] is found to follow the first-order kinetics. The a* of the thyme dried at 75 and 85 o C was significant lower than that dried at 45, 55 and 65 o C. Consequently, the greenness of the thyme dried at 45, 55 and 65 o C was lighter than that dried at the other temperature. The phenomenon proved that a higher temperature benefitted to hold the original color of the dehydrated thyme.
The negative value b* indicates blue and positive values indicate yellow [12] . The b* value was increased when the drying temperature was enhanced. The b* of the thyme dried at 75 and 85 o C was significant higher than dried at the other temperature. Effect of drying temperature on flavor of thyme. The effect of drying temperature on flavor of thyme is shown in Figure 2 . The principal component analysis showed that the flavor of the samples was mainly contributed by the main component 1 and main component 2. The main component 1 and main component 2 contributed 99.92 % and 0.03 % for the flavor of the thyme. The main component 1 and 2 accounted 99.95 % of the total flavor, which was effective to reflect the flavor of the thyme. Each drying temperature leaded to a significant difference compared with the flavor of the control. Remarkably, the flavor of each thyme was similar. Consequently, the drying temperature showed no influence on the flavor of the dehydrated thyme. Being different to our results, the flavor of spearmint and peppermint is affected be the drying temperature [3, 4] . Figure 3 . The color of the dehydrated thyme was a little yellow to the color of the fresh thyme. Moreover, the drying temperature also affected the greenness and yellowness of the thyme. The thyme dehydrated at 85 o C showed dark green, while that dehydrated at 45 o C showed light green. The phenomenon was also been validated by the color evaluation. On the other hand, a higher temperature leaded to a browning of the product [15] . The Consequently, the appearance of the thyme was the summary of greenness and browning. The accumulated green and browning leaded to the dark green. Consumers would prefer the dark green, due to the greenness of the fresh thyme. Hence, the a higher drying temperature was preferred from the appearance of the dehydrated thyme. 
Conclusions
The drying temperature showed no influence on the flavor the dehydrated thyme. A higher drying temperature leaded to a dark greenness of the thyme. Hence, a higher drying temperature would benefited the appearance of the dehydrated thyme. 
